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The purpose of this investigation was to conduct multi-media sampling at and near the Smokey Mountain 
Smelter site near Knoxville, Tennessee (TN). The results will be used to help prepare Hazard Ranking 
System (HRS) documentation for possible inclusion of the site on the National Priorities List (NPL). 
Sampling media included groundwater in nearby domestic wells, soil, surface water, sediment and waste 
piles. Work was carried out by staff of the Response Engineering and Analytical Contract (REAC) in 
consultation with the Environmental Protection Agency Environmental Response Team (EPA/ERT) and in 
cooperation with Terra Tech™, the EPA Region IV Superfund Technical Assessment and Response Team 
(START). 

BACKGROUND 

The Smokey Mountain Smelter site is located at 1508 Maryville Pike, just south of the City of Knoxville, 
TN (Figure 1). From the early 1920s through the 1970s the site was used for fertilizer manufacturing 
before being converted to a secondary aluminum smelter. Anecdotal evidence suggests that the site may 
have also been used for iron or steel production for a short time following the cessation of fertilizer 
production. Finally, portions of the approximately 14-acre site were used as a mixed waste dump before 
being abandoned. A large building, now structurally unstable, housed the rotary and casting furnaces. Piles 
of aluminum smelting waste remain in the building, and used bag filters and bag filter dust are present in 
the "bag house" area adjacent to the site building. Aluminum smelting waste, and possibly other mixed 
waste, also covers much of the area south of the building. Older maps (Figure 2) show that two ponds, 
located immediately south of the building, were present during fertilizer production but were later filled in. 
The small stream (Lagoon Branch) feeding the former ponds has been diverted to the east side of the site 
where a newer impoundment now exists (Figure 3). The stream leaves the present pond and the site as the 
SMS Branch of the East Fork of Flenniken Creek (SMS Branch) where it flows into the East Fork of 
Flenniken Creek and ultimately into the Fort Loudon Reservoir on the Tennessee River. 

In October 1997, the Tennessee Department of Environment and Conservation (TDEC) completed an 
assessment of the site that indicated the presence of metals, polyaromatic hydrocarbons (PAHs) and 
ammonia. Anecdotal evidence had suggested the presence of low-level radioactive waste because of the 
proximity of the Oak Ridge nuclear facility. Following the preliminary assessment by TDEC, EPA Region 
IV requested a public health assessment of Uie site by the Agency for Toxic Substances and Disease 
Registry (ATSDR). The agency's subsequent report indicated that the contaminants in the waste piles did 
not pose a public health hazard under "current conditions". However, the report indicated that the impact of 
site contaminants to ambient air quality and to groundwater had not been investigated. Likewise, the 
specific composition and reactivity of the waste piles and the composition of the residual baghouse dust 
had not been determined. 
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In October 2006, REAC personnel completed the following work at the site: 

• 

A site grid was established followed by a surface radioactive scan of the waste piles. Samples of 
soil or waste were collected for gamma spectral analysis and analyses of isotopic uranium (U-234, 
U-235, U-236, U-238), thorium (Th-227, Th-228, Th-230, Th-232), and plutonium (Pu-238, Pu-
239). The gamma spectral analysis included identification and quantification of actinium (Ac)-
228, bismuth (Bi)-214, cobalt (Co)-60, cesium (Cs)-137, potassium (K)-40, lead (Pb)-212, Pb-214, 
Th-234, and tantalum (Tl)-208. 

Waste from selected locations was sampled for dioxins/furans. 

Various site materials were sampled for the presence of asbestos, and paint chips were collected 
for lead analysis. 

• Water samples were collected from a seep near the western edge of the waste piles, the SMS 
Branch just downstream from the site, the pond bordering the eastern portion of the site, and two 
offsite springs. A stream background sample was also collected from the East Fork of Flenniken 
Branch, upgradient from the site. Samples were analyzed for alkalinity, chloride (CI), cyanide 
(CN), fluoride (Fl), nitrate (N03), nitrite (N02), total phosphate (P04), and total dissolved solids 
(TDS). 

In December 2006 REAC conducted the following additional work at the site: 

• Collected continuous soil cores at 25 locations; each five-foot long core was scanned on site for 
alpha, beta and gamma radiation, then composited and subsequently analyzed for volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, polychlorinated bi-
phenols (PCBs), target analyte list (TAL) metals, dioxins/furans, ammonia, nitrate, nitrite, 
cyanide, and total carbon. 

• Installed seven temporary groundwater monitor wells that were sampled for VOCs, SVOCs, 
pesticides/PCBs, TAL metals, alkalinity, chloride, cyanide, fluoride, ammonia, nitrate, nitrite, total 
phosphorus, and total dissolved solids. 

• Resampled the seep, springs and all surface water locations sampled in the October 2006 
mobilization. Ammonia, VOCs, SVOCs, and pesticides /PCBs were added to the analyte list. 

• Completed a terrain conductivity and magnetic survey across the outside waste piles to determine 
the presence of buried drums. 

• Collected samples from the waste piles inside the site building for a reactivity test conducted at the 
REAC Engineering Evaluation Unit (EEU) to determine the potential for generation of ammonia 
and cyanide gases during precipitation events. 

The October and December 2006 activities and results are discussed in a Lockheed Martin/REAC July 
2007 Trip Report. From February to May 2007, a local surveying firm under contract to REAC, completed 
a boundary and topographic survey of the site which was provided to EPA under separate cover. 

METHODS 

Both REAC and START personnel participated in sampling activities. However, all samples were turned 
over to START personnel for processing and submission to contract laboratories, or to an EPA laboratory, 
depending on the analysis. 
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Domestic Well Sampling 

Nine domestic wells (Figure 1), including one background well (sample SMS-01-PW), were sampled for 
VOCs, SVOCs, pesticides, PCBs, and chloride. Chloride may serve as a groundwater tracer from the site 
because of the salts used in the smelting process. High chloride concentrations were detected in 
downgradient stream and spring samples during the 2007 ERT/REAC sampling. 

One domestic well sample (SMS-09-PW) was collected from a kitchen tap and all other samples (SMS-01 -
PW through SMS-08-PW) were collected from outside spigots. All sampling points were located before 
any treatment systems. The systems were purged for at least 10 minutes before a sample was collected, 
depending on the volume of the pressure tank. Well depths and construction details were generally not 
known. 

Soil Sampling 

Soil samples were collected from four locations within the nearby housing complex northeast of the site 
(Figure 1). A clean dedicated stainless steel trowel was used to collect samples into 8-ounce (oz) glass jars 
at depths of 0- to 3-inches at three locations (SMS-02-SF, SMS-03-SF, SMS-04-SF) for SVOCs, 
pesticides/PCBs, TAL metals and cyanide. Samples for VOC analyses were collected using Encore™ 
samplers. Both surface ("SF") and depth ("SB") samples were collected at background location SMS-01 
using a clean hand auger to collect the depth sample from 18 to 24 inches below grade. 

Outside Waste Pile Sampling 

Samples SMS-01-WA, SMS-02-WA, SMS-03-WA and SMS-04-WA were collected from the outside 
waste piles at or near former soil boring locations (Lockheed Martin, 2007) as selected by TetraTech 
personnel. A clean hand auger was advanced to maximum depths of 2 feet at each location. Samples were 
collected from the auger using Encore samplers for VOC samples, and dedicated stainless steel spoons for 
collection of SVOCs, pesticides, PCBs, TAL metals and cyanide samples into 8-oz jars. 

Inside Waste Pile Sampling 

Two separate waste piles are present inside the site building and appear to consist of aluminum dross and 
some salt cake. One pile is located in the southwest corner of the building's lower level, and the other pile 
occupies the northern side of the building on the upper level. A small excavator was used to open the piles 
so that fresh samples could be collected from their interior. Samples for VOC analysis were collected 
directly from the lower pile (sample SMS-05-WA) and at two locations from the upper pile (samples SMS-
06-WA, SMS-07-WA) using encore samplers. Samples for SVOCs, pesticides, PCBs, TAL metals and 
cyanide analyses were collected into 8-oz jars from the same locations using dedicated stainless steel 
trowels. 

Additional samples were collected from the upper, middle and lower one-third of both waste piles with the 
two samples from each of the same levels composited in stainless steel bowls. A separate sample was also 
collected from a layer in approximately the middle of the lower pile that contained clusters of blue-green 
amorphous material, less than 0.5 inches in diameter. The three composite samples and the single sample 
were shipped in 5-quart plastic bags to the REAC Engineering Evaluation Unit (EEU) for reactivity testing. 

Following sampling, the interior waste pile dimensions were measured in order to calculate an approximate 
volume of waste. These data were provided to START personnel. 

Surface Water Sampling 

Surface water samples SMS-02-SW and SMS-03-SW were collected in the East Branch of Flenniken Creek 
downgradient of the site and sample SMS-04-SW was collected from a leachate seep at the southern end of 
the exterior waste piles (Figure 1). Samples SMS-02-SW and SMS-03SW were collocated with sediment 
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samples SMS-02-SW and SMS-03-SW. Sample SMS-01-SW was considered a background sample. 
Samples were collected directly into 1-liter (L) amber jars for analysis of SVOCs, pesticides and PCBs, and 
directly into 40-milliliter (mL) vials for analysis of VOCs. Samples for TAL metals and cyanide analyses 
were collected into separate 1-L polyethylene bottles and preserved with nitric acid and sodium hydroxide 
respectively. 

Sediment Sampling 

Sediment samples were collected at depths of 0 to 3 inches in the East Branch of Flenniken Creek, 
downgradient of the site where a seep enters the stream (SMS-02-SD) and approximately 20 feet 
downstream of the seep discharge (SMS-03-SD). Encore samplers were used to collect samples for VOC 
analysis and clean dedicated stainless steel trowels were used to collect samples directly into 8-oz jars for 
analysis of SVOCs, pesticides, PCBs, TAL metals and cyanide. A background sediment sample was also 
collected at location SMS-01-SD (Figure 1). 

Reactivity Test 

On arrival at the REAC EEU laboratory, a MultiRae™ instrument with calibrated ammonia (NH3) and 
hydrogen cyanide (HCN) detectors was used to make head-space measurements in the plastic bags 
containing the waste samples. Samples were sieved through a 1 millimeter (mm) sieve to remove debris 
and then mixed in a reaction vessel with water simulating precipitation east of the Mississippi River. The 
mix ratio was 100 grams of sample to 50 milliliters of water. Concentrations of NH3 and HCN were 
measured at ambient conditions and the temperature in the reaction vessel was then gradually increased to a 
final temperature of approximately 50 degrees Centrigrade (°C). Measurements were made of NH3 and 
HCN at approximately 1-minute intervals during the heating process. The procedures were the same as 
those used for reactivity testing of the samples from the 2006 mobilization and are attached as Appendix A. 

RESULTS 

Analytical results for analyses of pesticides, PCBs, SVOCs, and VOCs are given in Tables 1 through 4, 
respectively. If duplicate samples were collected, the higher of the two values is shown. Results, are also 
discussed in the July 20, 2009 Terra Tech draft Trip Report previously submitted to the EPA Remedial 
Project Manager (RPM). To avoid excessive duplication of effort, selected tables have been extracted from 
that report as Appendix B and should be consulted for the analytical results. The Tetra Tech report also 
addresses maximum contaminant levels (MCLs) and EPA regional screening levels (RSLs) that are 
applicable to the site. 

Domestic Well Samples 

A trace amount of the pesticide 4,4'-DDT (Table 1) below reporting limits ("J" qualifier) was detected in 
domestic well sample SMS-08-PW. Aroclor 1254 (Table 2) was found at an estimated concentration of 1.4 
micrograms/liter (ug/L) in SMS-09-PW. The SVOC phenol (Table 3) at a concentration of 8 ug/L and 
trace amounts of anthracene, fluorene, and phenanthrene below reporting limits were detected in domestic 
well sample SMS-09. No other organic compounds were found in the domestic well samples and chloride 
concentrations were all single-digit values. 

Surface Soil Samples 

Sample SMS-03-SF collected at the housing development contained 4,4'-DDT at a concentration of 15 
micrograms/kilogram (ug/kg). Trace amounts of dieldrin below reporting limits were found in the samples 
from all three housing development locations (SMS-02-SF, 03-SF, 04-SF). A trace amount of endosulfan II 
was also detected in sample SMS-02-SF. A trace amount of 4,4'DDE and a trace amount of gamma-
chlordane were detected at locations SMS-03-SF and SMS-04-SF, respectively. 

The SVOCs acetophenone, benzo(a)pyrene, benzo(b)fluoranthene and chrysene were detected below 
reporting limits in the soil background sample SMS-01-SF (Table 3). However, the benzo(a)pyrene 
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concentration (47 J) exceeds the RSL of 15 ug/kg. No PCBs, VOCs or SVOCs were detected in the other 
housing development samples. 

Arsenic concentrations (Appendix B) exceeded the RSL in all soil samples and the manganese 
concentration in sample SMS-030-SF equals the RSL value of 1,800 mg/kg (Tetra Tech, 2009). 

Subsurface Soil Samples 

The SVOC acetophenone at an estimated concentration of 77 ug/kg was the only compound identified in 
background subsurface soil sample SMS-01-SB. 

Waste Samples 

Exterior waste sample SMS-01-WA contained 1,400 ug/kg of the pesticide beta-BHC, and exterior waste 
sample SMS-04-WA contained 53 ug/kg of dieldrin. The remaining waste samples contained small 
amounts of numerous pesticides. Sample SMS-03-WA also contained a trace amount of the Aroclor 1260 
below the reporting limit. 

No VOCs were detected in any of the waste samples but small amounts of the SVOC acetophenone were 
detected below reporting limits in samples SMS-05-WA, SMS-06-WA and SMS-07-WA. Phenol, below 
reporting limits, was detected in samples SMS-04-WA and SMS-07-WA, and phenanthrene, at 
concentrations below reporting limits, was also found in sample SMS-07-WA. 

Detected metals included aluminum in concentrations up to 190,000 milligrams/kilogram (mg/kg) in the 
interior waste piles, zinc up to 99,000 mg/kg, copper up to 2,900 mg/kg and magnesium up to 15,000 
mg/kg (Appendix B). Cyanide was detected in concentrations up to 3.4 mg/kg and arsenic was detected 
above the industrial RSL (1.6 mg/kg) in samples SMS-03-WA, SMS-04-WA and SMS-05 WA (Tetra 
Tech, 2009). 

Surface Water Samples 

The pesticide dieldrin was detected in surface water samples SMS-02-SW and SMS-03-SW at 
concentrations of 0.21 and 0.22 ug/L respectively (Table 1). Gamma-chlordane was also detected in 
samples SMS-02-SW and SMS-03-SW below reporting limits. However, both the dieldrin and gamma-
chlordane concentrations exceeded the regional freshwater chronic surface water screening values 
(SWSVs). Samples SMS-02-SW and SMS-03-SW also contained small amounts of the VOC methyl ethyl 
ketone (MEK) and tetrachloroethylene (PCE) below reporting limits. In addition, the VOC (m & p) xylene 
was detected in sample SMS-02-SW at concentrations below the reporting limit (Table 4). 

The SVOC phenol was detected in all four surface water samples with concentrations ranging from an 
estimated concentration of 2.2 ug/L to 8.3 ug/L. Samples SMS-02-SW and SMS-03-SW also contained 4-
nitrophenol at estimated concentrations of 300 and 35 fig/L, respectively. A trace of caprolactam was also 
detected in sample SMS-04-SW. No PCBs were detected in any of the surface water samples. 

Concentrations of aluminum, copper and lead exceeded background levels and Region IV freshwater 
chronic SWSVs in surface water samples SMS-02-SW, SMS-03-SW and SMS-04-SW (Appendix B). The 
RL for iron for SMS-03-SW exceeded the benchmark level. Mercury concentrations exceeded the SWSVs 
in samples SMS-02 and SMS-03-SW. The leachate seep sample (SMS-04-SW) generally contained the 
highest metal concentrations with aluminum at 23,000 ug/L, copper at 290 ug/L, iron at 14,000 ug/L and 
lead at 14 ug/L Mercury was not detected in the leachate sample but the RL exceeded the freshwater 
chronic SWSV. Mercury was detected above the freshwater chronic SWSV (0.012 ug/L) in samples SMS-
02-SW and SMS-03SW at 0.25 and 0.20 ug/L respectively. 
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Sediment Samples 

The pesticides dieldrin (tentative identification) and 4,4'-DDT were detected in sample SMS-02-SD at 
concentrations of 10 and 6.2 ug/kg respectively (Table 1). The 4,4'-DDT concentration exceeds the 
regional sediment screening value (SSV) of 3.3 ug/kg. Endrin aldehyde and 4,4-
dichlorodiphenyldichloroethane (4,4'DDD) were also detected in trace amounts below reporting limits in 
sediment sample SMS-02-SD. Dieldrin and alpha-chlordane at 29 and 3.6 ug/kg respectively were 
detected in sediment sample SMS-03-SD, along with a trace amount of aldrin below reporting limits. 
Dieldrin and alpha-chlordane concentrations also exceed the SSVs in this sample. Alpha-chlordane at 3.8 
ug/kg, and above the SSV was found in background sample SMS-01-SD. Aroclor 1260 was also detected 
in sediment sample SMS-02-SD below reporting limits at 44 ug/kg (Table 2) but above the SSV of 33 
Ug/kg. 

The VOC methyl acetate at an estimated concentration of 2.4 ug/kg was detected in background sediment 
sample SMS-01-SD and various SVOCs, with concentrations below reporting limits, were found in all 
three sediment samples (Table 3). The highest detection was for the SVOC (3-and/or 4)- methylphenol at 
an estimated concentration of 240 ug/kg, also in sample SMS-01-SD. 

Aluminum concentrations in samples SMS-02-SD and SMS-03-SD were an order of magnitude above 
background at 60,000 and 47,000 milligrams/kilogram (mg/kg), respectively, but no regional SSV has been 
established for the metal (Appendix B). Copper concentrations in the same samples were two orders of 
magnitude above background at 1,000 and 560 mg/kg and exceeded the regional SSV of 18.7 mg/kg. 
Arsenic and lead estimated concentrations, below reporting limits, exceeded the SSVs in all three sediment 
samples. Nickel and zinc concentrations in samples SMS-02-SD and SMS-03-SD also exceeded their 
respective SSVs of 15.9 and 124 mg/kg by one or more orders of magnitude. 

Reactivity Testing 

Both NH3 and HCN were detected in all sample bags on receipt at the laboratory (Appendix A). NH3 

concentrations exceeded the instrument maximum detection limit of 200 parts per million (ppm) in the 
samples composited from the bottom of the upper and lower waste piles and in the sample composited from 
the middle of the piles. The bag ambient NH3 concentrations in the composite sample from the tops of the 
waste pile and from the middle section of the lower pile were approximately 10 and 41 ppm respectively. 
The ambient HCN concentration in the mid-pile composite exceeded 180 ppm but was 10 ppm or less in 
the remaining samples. 

Ambient concentrations of both NH3 and HCN after the samples had been transferred to the reaction vessel 
were lower than those measured in the sample bag on arrival. However, increases in NH3 concentrations 
with increases in temperature were measured in all of the samples except the middle zone composite where 
levels initially exceeded 200 ppm. Final NH3 concentrations exceeded 200 ppm in all samples (Table 5). 
HCN concentrations in the pile bottom and top composites, which had decreased to non-detect before 
heating, increased by only 1 to 2 ppm throughout the tests. HCN concentrations in the middle composite 
and the sample from the middle of the lower waste pile initially decreased upon heating until temperatures 
exceeded about 45° C. The final HCN concentrations were 93 ppm and greater than 200 ppm respectively. 

CONCLUSIONS 

Concentrations of analytes in surface water and sediment samples collected downgradient of the site most 
often exceeded regional RSLs and, when compared to background concentrations, indicate that the East 
Branch of Flenniken Branch is impacted by runoff from the site. The most common exceedences were for 
chlorinated pesticides and metals. Arsenic concentrations in all soil and sediment samples also exceeded 
RSLs, including background samples but may be reflective of regional background arsenic concentrations 
rather than site related (Kopp, 2001). 

Low chloride concentrations in the domestic well groundwater samples suggest that none of the wells were 
impacted by groundwater from the site. 
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The reactivity testing indicates that the waste from the interior of the site building is capable of generating 
both NH3 and HCN, particularly at elevated temperatures, although the potential concentrations may vary 
within the waste piles depending on the waste composition. 
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TABLE 1 
RESULTS OF PESTICIDE ANALYSES 

SMOKEY MOUNTAIN SMELTER SITE 
KNOXVILLE, TENNESSEE 

1 PESTICIDES " ~ 1 

Location / / / o / cV / 

/ # / ^ / '̂ / ^ / ? 
/____$* / o / ^ / & / 41 

DOMESTIC WELLS (pig/L) 
SMS-Ol (Background) 
SMS-02 
SMS-03 
SMS-04 
SMS-05 
SMS-06 
SMS-07 
SMS-08 
SMS-09 
SURFACE SOIL (ug/kg) ~ 
SMS-Ol (Background) 
SMS-02 

SMS-03 
SMS-04 

SUBSURFACE SOIL(ug/kg) ~ 
SMS-Ol (Background) 
WASTE (ug/kg) 
SMS-Ol (Exterior) 
SMS-02 (Exterior) 
SMS-03 (Exterior) 
SMS-04 (Exterior) 
SMS-05 (Interior) 
SMS-06 (Interior 
SMS-07 (Interior) 

SURFACE WATER (ug/L) 
SMS-Ol (Background) 
SMS-02 
SMS-03 
SMS-04 (Leachate seep) 
SEDIMENT (ug/kg) 
SMS-Ol (Background) 
SMS-02 
SMS-03 1 

J U 
U 
U 
U 

u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
u 
u 

2.5 J 
U 
U 
U 

u 
u 
u 
u 

_ 
u 

0.92 J I 

U 
U 
U 
U 
U 

u 
u 
u 
u 

7.0 N 
3.0 J 
2.0 J 
1.8 J 

U 

U 
U 

u 
53 

u 
u 
u 

u 
0.21 
0.22 

u 

U 
ION 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 

U 
U 
U 

1.2 J 
U 
U 
u 

u 
u 
u 
u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
9.4 
u 

7.5 NJ 
0.6 NJ 
3.1 N 
1.1 NJ 

u 
U 
U 
U 

3.8 
4.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 

1,400 N 
U 
U 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 

29 J U | 3.6 | U | 
Only detected compounds indicated Highest value listed for duplicates 
J = estimated below reporting limit Ug/L = micrograms/liter 
N= tentative identification ig/kg = microgra ms/kilogram 

/ / 
U 
U 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
1.5 J 
u 

1.3 NJ 
U 
U 
U 

U 
U 
U 
U 

U 
u 
u 

/ $ / 

/ £ / > 

u 
u 
u 
u 
u 
u 
u 
u 
u 

40 N 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
2.0 J 

u 1 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
1.5 J 
1.2 J 1 

/ # 
/ > / v 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

2.3 J 
u 

u 

u 
u 
u 

6.1 N 
u 
u 
u 

u 
u 
u 
u 

u 
u 

« 1 

/ § 
/ v 

u 
u 
u 
u 
u 
u 
u 

0.036 J 
U 

U 
u 
15 
U 

U 

U 
3.1 NJ 

U 
U 
U 
U 
U 

U 
u 
u 
u 

u 
6.2 

u I 

/ ^ / * / / /i / 
/ -s? / -s? / v /£ / 

/ & / <y / & / & / 

/ £ / <$ / £ / / / 
_ 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
1.1 NJ 

u 
u 
u 
u 
u 

0.041 J 
u 

0.042 J 
U 

U 
U 

u 1 

U 
U 
U 
u 
u 
u 
u 
u 
u 

u 
1.1 J 

u 
u 

u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u ~ 
u 
u 1 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

1.5 J 

u 

1.1 J 
u 
u 

10 NJ 
u 
4 
u 

u 
0.021 J 
0.020 J 

u 

.._ 
u 
u J 

[j 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
u 
u 

2.9 NJ 
0.7 N J 

u 
u 

u 
U 
U 
U 

U "~| 
u 

"u 

U = non-detect 
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TABLE 2 

RESULTS OF PCB ANALYSES 

SMOKEY MOUNTAIN SMELTER SITE 

KNOXVILLE, TENNESSEE 

Location 

DOMESTIC WELLS (ug/L) 
SMS-01 
SMS-02 

SMS-03 
SMS-04 
SMS-05 
SMS-06 
SMS-07 
SMS-08 

SMS-09 

SURFACE SOIL (ug/kg) 
SMS-01 (Background) 
SMS-02 

SMS-03 
SMS-04 

SUBSURFACE SOIL (ug/kg) 
SMS-01 (Background) 

WASTE (fig/kg) 
SMS-01 (Exterior) 
SMS-02 (Exterior) 

SMS-03 (Exterior) 
SMS-04 (Exterior) 
SMS-05 (Interior) 

SMS-06 (Interior 
SMS-07 (Interior) 

SURFACE WATER (ug/L) 
SMS-01 (Background) 
SMS-02 

SMS-03 

SMS-04 (Leachate seep) 
SEDIMENT (ug/kg) 

SMS-01 (Background) 
SMS-02 

SMS-03 
• — 

Aroclor 1260 

U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

U 

U 
U 

0.012 J 
U 
U 

U 
U 

U 
U 

U 

U 

U 

44 J 

U 

Aroclor 1254 

U 
U 

U 
U 
U 
U 
U 
U 

1.4 

U 
U 

U 
U 

U 

U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

U 

U 

u 
Only detected compounds indicated. Highest value listed for duplicates 

U = non-detect J = estimated value below reporting limit 

ug/L = micrograms/liter 

ug/kg = micrograms/kilogram 

mg/kg = milligrams/kilogram 

0296-DTR-102309 10 



TABLE 3 

RESULTS OF SEMI-VOLATILE ORGANIC COMPOUND ANALYSES 

SMOKEY MOUNTAIN SMELTER SITE 

KNOXVILLE, TENNESSEE 

Only detected compounds indicated. Highest value listed for duplicates 

U = non-detect j = estimated value below reporting limit 

ug/L = micrograms/liter 

ug/kg = micrograms/kilogram 

mg/kg = milligrams/kilogram 
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TABLE 4 

RESULTS OF VOC ANALYSES 

SMOKEY MOUNTAIN SMELTER SITE 

KNOXVILLE, TENNESSEE 

R 1 
1 1 

1 
I 
1 
m 
1 

• • 

m 
m < 

< 

1 5 
S3 ^ 

S 

I S 

Location 

DOMESTIC WELLS (ug/L) 
SMS-01 (Background) 
SMS-02 
SMS-03 
SMS-04 
SMS-05 
SMS-06 
SMS-07 

SMS-08 
SMS-09 

SURFACE SOIL (ug/kg) 

SMS-01 (Background) 
SMS-02 

SMS-03 
SMS-04 

SUBSURFACE SOIL(ug/kg) 
SMS-01 (Background) 
WASTE (ug/kg) 

SMS-01 (Exterior) 

SMS-02 (Exterior) 
SMS-03 (Exterior) 
SMS-04 (Exterior) 

SMS-05 (Interior) 
SMS-06 (Interior 
SMS-07 (Interior) 
SURFACE WATER 
SMS-01 

SMS-02 

5MS-03 

5EDIMENT (ug/kg) 

SMS-01 (Background) 
.MS-02 

MS-03 

MEK 

U 

U 
U 
U 
U 
U 
U 

U 
U 

U 

U 
U 

U 

U 

U 
U 
U 

U 
U 
U 
U 

U 
U 

1.1 J 

1.1 J 

U 

u 
u 

PCE 

U 
U 

U 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 J 
0.50 J 

u 
u 
u 

m & p Xylene 

U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.75 J 
U 

u 
u 
u 1 

Methyl Acetate 

u 
u 
U 
U 
U 
U 
U 

U 
U 

U 

U 
U 

U 

U 

U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 

2.4 J 

u 
u 

Only detected compounds indicated. Highest value listed for duplicates 

U = non-detect J = estimated value below reporting limit 

pg/L = micrograms/liter 

pg/kg = micrograms/kilogram 

mg/kg = milligrams/kilogram 

0296-DTR-102309 
12 



• Figures 

I 

I 
I 
I 

I 

13 



_ 

rflLMOJiGiliHl^uverGKa*" ;PS .s * tM « 
l*t, Un. thon* tepees rt^a* 

HwCniBOnDOK (****•'2H» 

taxanmr rftfm tmvnn Sbte Pkoa 

Dttufli: NU*J 
Unfc; f«t 

N 

W ^ f t ^ I 

Legend 
5 Su bsurface So it Samp le 

A Waste Pile Sample 

^ Well Sample 

O Sedimenl Sample 

/ . Surface Soil Sample 

• Surface Water Sample 

Approximate Sile Boundary 

Roads 

Stream 

^ Pond 

450 900 
DFeet 

1,350 1,800 
fc a^_ 

Smokey Mountain Smelter Sile 
Knox Co.. Tennessee 

73 

£ TN \ 

U.S. EPA Environmental Response Team 
Response Engineering and Analytical Contract 

EP-C-04-032 
I14 WA» 0-lflZ 

Figure 1 
Sample Location Map 

Smoky Mountain Smefter Site 
Knoxville, Tennessee 



HukQcnevfeduui^ USB I f . O t t topm**: n o * 

PfceOuton Due: o c z t e 2009 

FTPS U K 
H u n : HADtJ 
Unci: Red 

This USGS topographic map f t 1986} shows Ihe nemairung Benns to* setting ponds 1 and i. 
An earlier pubteatim [c. 1966] or tne of the Knoxwlle, TN quadrangle diows the ponds 

which haw since been filled in. 

At the Dmc of puDdation of tt*s map, the c, ] 966 wrson *as uoavJ-Lapte m a digital 
lofniattjutmavbeacquifedrJifoughtrieUSGS. 

MO 

2 
i£>^ 

Smoky Mountain 
Smelter Site 

K V 

Know Cov Tennessee r^s»«_ 
— f i T * * 

500 250 0 5oa 

MS / AL 

NC 

t sc 

1.033 

I Feet 

CA 

N 

U.S. EPA Environmental Response Team 
Response Engineering and Analytical Contract 

EP-C-04-Q32 
vtA.it 0-182 

Figure 2 
Topography-

Showing Settling Pond Berm 
Smoky Mountain Smelter Site 

Knoxville, Tennessee 

15 

http://vtA.it


[ ^ J w — , 

A J-

' v ' 

^n 
• 

* ! .-

*r% 

*4 1 
a 

*tL:3,6tt so* « d * * u x v redact- GPSedKMn 
100 SO 0 100 

" F e e t 

OiLrti: U H i 
1*1*. fa t 

•HO 

Aft 

~y^ J* 
Smoky Mountain 

Smelter Site 
Knox Cov Tennessee 

\>f, 

TKi NC 

s;.: 

N 
Legend 

JFj Furnace Location Inside Building 

Stream 

3 Fwd 

Dita vWnKninaablrwfvaO-Iia 

U.S. EPA Environmental Response Team 
Response Engineering and Analytical Contract 

EP-C-04-03Z 
W A * 0-182 

Rgure3 
Location of Site Features 

Smoky Mountain Smelter Site 
Knoxville, Tennessee 

16 



• Appendix A 

I 

I 
I 

17 



APPENDIX A 

LABORATORY NOTES -WASTE REACTIVITY TEST PROCEDURE 
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-si/ T^.l;,U ikJr '- X1^ ^ :>'-' w c' 
V I & M X ^ V A ^ V " * ^ ^ Ca iRKo v ' ^ u t u 

''V\c . > V v / •*v V'(T 

^ ' 
A u i i U 

22 



••<?( 

I est' M.JJL 
1^, M-U - \%i 

« ^ 

0 
\ 

2. 
3 
M 
5 

7 

(O 

60 m 77 rr\ 

> Zcx> 

>£<TD 

>*f, V 7 r 

0 
GM )̂ ////>> 

TP ro 

I 

2 
3 
Y 
5 

7 
B 
7 
W 

1^ | 
21 
* H 
2 1 
^2r^0 
7% 

)cS 
\Vi> 

?l<&> 

(P 
6 

f/W 

0 
o 
© 

a 

o 
o 
c 
\ 

:-0<XiK HO. 

»Y 

I ̂ **p [aC^ 

IS 

25 

H 

^7 

w 
*s 
il 
3 2 
3 S 
YL. 
H"7 
5" 2. 

^ 

AU 
/uu 

(AJ-

23 



I 
• Appendix B 

I 

I 
I 
I 
I 

I 
I 
1 

24 



APPENDIX B 
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TABLE 2 
ANALYTICAL RESULTS FOR RESIDENTIAL WELL GROUNDWATER SAMPLES 

Anaivte 

V'«lattie Organic Cumpniittd<i tpj*/l.) 

Benzene 

Car hot) disulfide 

Chlorom ethane 

Diehtarodifluoromcthanc (Freon 12} 

Methyl ethyl ketone 
Toluene 

MCI, 

5.0 

NE 

ME 

WIS 

ME 

1,000 

Background 
SMS-01-PW 

(ISO U 

0.50 U 

0.50 U 

0,50 U 

5.0 10 
0.50 U 

SMS^2-PW 

0.50 U 

0.5(1 U 

0.50 U 

0,50 U 

5.0 UJ 
0-50 U 

Ddfm^mdienl 
SMS-03-PW 1 SMS-04-FW 

0.50 U 

0.50 U 

0.50 U 

D.50 U 

5,o m 
0,50 U 

0.50 U 

0,50 t] 

0.50 U 

0.50 y 

5.0 m 
0.50 0 

SMS-OS-PW 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

5-0 UJ 

0.50 V 

Senmolatile Organic Compounds (pg/L) 

Anthracene 
Fluorene 

Phenanthrene 
Phenol 

Chlorinated Pesticides (pg/L) 

{M^DDTj£,p'-DDT) 

NE 
HE 

NE 
NE 

NE 

0.093 U 

0.093 U 
0.093 U 

4.6 U 

0.091 U 

0.095 U 

0.09S U 
0.095 U 

4.8 U 

0.09! U 

0.093 tf 

0,093 0 

0.093 U 
4,6 U 

0.093 O 

0.093 U 
0.093 U 

4.6 U 

0,093 U | 0.10 U 

0.095 U 

0.095 U 

0.095 U 
4.8 U 

0.091 V 

Poiychlorinated. Biphenyis (p^/L) 
PCB-i254|Amcbr!254) 0,5a 1.0 U 0.93 U 0.93 U I 0.93 U 1.0 U 

Chloride frrig/t) 
Chloride 1 250" 2.5 2.0 2,5 | 5.2 3.6 

TDD No. TTEMI-05-0G3-0001 
Smokey Mountain Smelters 
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TABLE 2 
ANALYTICAL RESULTS FOR RESIDENTIAL WELL GROUNDWATER SAMPLES 

Aaalyte 
Volatile Organic Compounds (Mfi/L) 

[Benzene 

Carbon disulfide 

ChSoromc thane 

Dichlorodjfluwomcthane (Preon 12'i 

Methyl ethyl ketone 
Toluene 

Semivolattle Organic Compounds (n 

Anthracene 

fluorene 

Phenamhrene 
Phenol 

MCI. 

5.0 

HE 

NE 

NE 

NE 

5,000 

l i t ) 

NE 

NE 

MB 
NE 

Back^reuttd 
SMS41-PW 

o.so a 
0.50 V 

0..5G U 

0.50 U 

5.0 UJ 
0.50 U 

0.091 li 

0.0i>3 U 

0.093 U 
4.6 U 

Chlorinated Pesticides (jJg/L) 

4.4,-DDT<p.pt-PDT) NE 0.091 V 

SMS~06~I»W 

o.i7 r 
0.50 U 

0.50 U 

0,50 U 

5.0 UJ 
0.50 V 

Down^radlent 
SMS-07-PW | SMS-68-rW 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

s.o ui 
0.50 U 

0.50 U 

0,50 U 

0.50 U 

0.20 J1 

30 J 

0.50 U 

SMS-09-PW 

0.50 U" 

0 3 f 

0,11 I1 

0.50 U 

5,0 W 
0.35 J' 

0,095 U 

0.095 U 

Q.095 U 
4,8 U 

0,095 U 

€-095 U 

0.095 U 
4.S U 

0.095 U 

0.095 U 

0.095 U 
4.8 U 

0,038 J1 

0.030 J1 

0.031 Js 

8.0 

0.091 U 0,091 11 | 0-036 f' 0.10 O 

Potychlormated Biphcnyls ff*#/L) 
PCB-1254(AroclorI254) 0.5' LOU s.o u i.o u | i.o t: >.< 
Chloride (mg/U 
Chloride 1 250'' 25 3.1 3.4 | 3 y 3.8 J 

27 

TDD No. TTEMi-05-003-0001 
Smokey Mountain Smelters 



H flH $X MB U S ESQ 

TABLE 3 
ANALYTICAL RESULTS FOR SOIL SAMPLES 

Analvte 

EPA Regional 

Screening Levels 

Residential Soil 

Background 

S M S 4 1 - S F 

Off 

SMS U2-Sr 

Semivohtttie Organ ic Compounds (>t«'kji) 

.Uciuplu-rwm: 

Dciuafalpyjene 

Benzo(b)!luoniJithem: 

Chrvsene 

7,JtUt).0W 

15 

150 

15.000 

urn r 
47 Jf 

61 -f 

220 L 

210 U 

220 U 

34 J1 j 22ft' U 

Sue - |{fsidi.,iiti:il ^iiil ui Apart in cut ( umi 

MlVUJ-.Sfr' "T S\IS-M-<*f J 

230 U 

230 U 

230 U 

230 U 

22U C 

220 U 

220 U 

220 U 

Ici 

S\!K.tJ4-SF-DUP 

220 U 

220 U 

220 U 

220 U 

Chlor inated Pesticides (jig/kg) 

W - P D E I p . p ' - D D B ) 

M ' - D D T {p,p'-nDT» 

Diddrm 

Endosiilfan H r'beia) 

Ertdrm aidehvde 

ga in in a- Ch k> rdanf 

1,400 

1,700 

30 

NE 

NE 
1 ' urn* 

4.0 U 

12 

7.0 

4.0 U 

40 

2.1 U 

3,o; 
u J 
3.0 J1 

U I 1 

4.3 U 

1.2 J 

2,3 J ! 

15 

2,0 J1 

4,4 U 

4,4 U 

0.77 J 

4,3 U 

4.3 U 

1.8 J ! 

4.3 U 

4.3 U 

U J ' 

1.2 J' 

1.5 r 

i-tf 

4.3 V 

4.3 U 

IJS J* 

Metals (mg/kg) 

Aluminum 77,000 

Arsenic 

Barium 

BervHttim 

Calcium 

Chromium 

Cobalt 

. Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

jNickel 

Potassium 

Sodium 

0.30fa 

15,000 

160" 

NE 

280d 

23 

3 J 00 

55,000 

400 e 

NE 

l,800 f 

4 .3 s 

l ,500h 

NE 

N E 

If, ,000 

12 J 

120 

5 fJ 

9,900 

32 

20 

25 

41,000 

33 J 

2,100 J 

1,300 

0.062 UJ 

13 

3,200 

46 J 

9,500 

9.4 J 

53 

0.62 I j 

2.000 

21 

13 

^ 
23,000 

40 J 

520 J 

1.300 

0.065 UJ 

4.9 J 

610 J 

82 J 

15.000 

15 j 

76 

L0 J 

2 J 0 0 

36 

19 

20 

42,000 

30 J 

840 J 

um 
0 052 UJ 

5.0 J 

£60 

30 J 

'.'.500 

H J 

55 

L2 J 

3J0O 

14 

17 

21 

35,000 

27 J 

840 J 

1,600 

$M 

n 
920 

16 1 

•J.7U0 

12 i 

55 

1.1 J 

3.400 

15 

13 

if 

33,000 

28 J 

§G0 | 

1,400 

0,039 UJ 

8 3 

950 

18 J 

" l ^ j j TETKATECH 

28 

TDD No. TTEM-G5-0O3-0001 
Smokey Mountain Smelters 
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TABLE 3 

ANALYTICAL RESULTS FOR SOIL SAMPLES 

Ana Me 

Meiafs<nif*/k£) 
Uuihum 

Vanadium 
Zinc 

EPA Regional 
Screening Levels 
Residential Soil 

5 A' 

550' 
23.000* 

Background 
SMS-01-5F 

\.H J 

34 
140 J 

Off Mt*< - Ki'>irii-nti:i[ Snil »[ VMHHIVIII t'omplrx 
SMN-02-iK ! SiMS-OA-Sl' 

2.1 J 
24 

190 J 

12 J 

37 
69 J 

MlS(l4-Sr j SMS-04-SI DIP 

2.8 J 

26 
120 J 

1.8 J 
26 

120 j 

• Tfc TETRATECH 

29 

TDD No. TTEM1-G5-GG3-0GO1 

Smokey Mountain Smefters 
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TABLE 4 
ANALYTICAL RESULTS FOR WASTE SAMPLES n 

Analyte 

EPA 
Regional 
Screening 

Levels 
Industrial 

Soil 

Background 

SMS41-SB 

£\li-rifii- Vrn^le IMt-

SMS4MVA SMS-tt-ttA 

^ fi * • " • * " ^ ^ ^ - ^ '•'" ' ' " ' ' • " • " • • ' • • " ! ! • • L h l ' * * " " ' " ' ' "'' " — — - -

Seninolatilc Organ's* font pounds (mg'kg) 
AcciophL'nimc 

Phcnanthrene 

Phenol 

100,000 

NT 

i Jtu.ooO 

0 07? }i 

0.22 T 

0,22 i; 

D.22 r 

0 22 II 

0.22 r 

0.27 f 

0,27 V 

0.27 l: 

_ y 

NMVW-UA l .VM.S-04-WA j 

0.25 I; I 0.28 V 

0.25 V 0,25 U 

0.25 L; | 0.065 J1 

1 
Interior Waste f ile 

SMS-05-WA SM$-0**WA SMS-07-WA 

0.05*) J1 

0.18 V 

o.is u 

0.071 J' 

0.20 V 

0.20 U 

0.15 j ' 

OOw j 

0.077 J' 

Chlorinated Pesticides {mg/kg} 

4,4,~DDE<p,p,-DDEl 

4t4'-DDT(p,p'-DDTl 

jAidrin 

alpha-BHC 

alpha-Chiordane 

bela-BHC 

Dieldrin 

iEndosuffan I (alpha) 

Bttdr'm 

kamma-Chlardaju' 

JHcpradikir epoxide 

5.1 

7.0 

0-10 

0,27 

6,500' 

0,96 

o.u 
HE 

180 

6,500a 

0-19 

0.0043 U 

0.0043 U 

0.0032 U 

0.0022 U 

o.i'or: i 
Oiior: e 
O.OiM i I 

0.0023 U 

0.0043 U 

0,0022 V 

0.0022 LI 

0.0043 U 

0.0043 U 

0.0022 V 

0.0022 U 

O d W V 

1.4 

OOOH i 

0.0022 U 

0.0043 U 

0.0011 J] 

0.0022 t! 

0.0052 U 

0.0031 J 

0.0027 U 

0.0027 U 

0,0094 

t) uti27 U 

0 0052 U 

0.00 U i 

0.00 IS i ! 

0,0027 U 
O.0Q27 y 

0.0049 U 

0.0049 U 

0.002S U 

0.0025 U 

0.0025 U 

0.0025 U 

0.0049 U 

0.0025 U 

0,0049 U 

0.0025 U 

0,0025 U 

«.ao6i 
O.0049 U 

0.0025 }' 

0 0012 J! 

0,0075 J 

0,0025 U 

0.053 

0.0025 U 

0.0013 J* 

0,010 J 

0,0029 J 

0.0036 U 

0.0036 U 

0,0018 U 

0.00IS U 

0.00065 J 

o.oo n o 
0,0036 U 

0.001» U 

0.0036 U 

0.00IS U 

0.00068 J 

0.0039 U 

0.0039 U 

0.0020 U 

0.0020 U 

0.0031 
0.0020 U 

0.0039 U 

0.0020 U 

0.0039 U 

0.0040 
0,0020 U 

0-0038 U 

0.0038 V 

0.0019 U 

0 0019 U 

hJwMllL™ 
0.0019 V 

0.0038 U 

0.0019 U 

0.0038 U 

0.0019 U 
0,00SO U 

[Pol vehkmna ted Biphenvls (iiig/kg) 

jp(:B-126()(Afodof mm j Q.74_ 1 0.043 1)' J 0,043 U [ .... 0-052 _U . . J _...0:0i.2 J' _ j 0,04̂ 9 li | 0,036 U | 0,039 U | 0.058 U. 

[Metals (mg/kg) 

Aluminum 

Antimony 

Arsenic 

[Barium 

Beryllium 

Cadmium 
[Calcium 

990.000 

4i0b 

1.6* 
190,000 

2,000" 

800e 

NE 

14,000 

o.si in 
10 1 

5^0 

1.8 

0.64 UJ 

4,700 

150,000 

1.1 J 

IA UJ 

200 

2.4 

0.54 J 

15,000 

130,000 

1.3 J 

R 
66 

0.74 UJ 

0.75 UJ 
21,000 

120,000 
9.7 t'J 

6.9 J 

85 

22' 

140,000 

**ti V! 

5.8 i 
ISO 

(>.% I J 

0.81 UJ 1.1 J 
7,800 j 18,000 

140,000 

3,5 J 

6.2 J 

i w 

0 V2 L'J 

0.34 J 

7.400 

190,000 

7.4 UJ 

1.2 UJ 
29 

0.12 UJ 

0.74 J 
7.600 

150,000 

6.9 UJ 

1.2 UJ 

32 

0,27 UJ 

4.0 J 
5.700 

TETRATgCH 

30 

TDD No. TTEMI-05-003-OOOI 
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TABLE 4 
ANALYTICAL RESULTS FOR WASTE SAMPLES 

Analyte 

EPA 
Regional 

Screening 

Levels 

industrial 
Soil 

Background 

SMS-01-SB 

Em-rio r \ \ aj.tr Pilo 

SMS-01-WA 
i ! 

SMS-02-WA J S M V i U - U A j S.MS-0-f \\ A 

Metals (mg/kg) 

Chromium 

Cobak 

Copper 

Iran 

Lead 

[Magnesium 

[Manganese 

Mercury 

[Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thai Hum 

Vanadium 

; jZinc 

1MQ" 

300 

41,000 

720,000 

800 s 

NE 

23,0Q0h 

241 

20,000J 

NE 

5,100 

5,100 

NE 

36 

38 

42 

38,000 

52 J 

960 J 

2,600 

0.U UJ 

6.4 

§10 

4.5 UJ 

1.3 U 

39 J 

66k | 4.6 

7,200' 

3 30,OOOm 

40 

36 J 

H8 

9 J 

2,100 

7t600 

36 J 

15,000 J 

220 

0.062 UJ 

uoo 
2,400 

7.0 J 

0.93 J 

3,500 

1.3 J 

50 

720 J 

61 

2,5 J 

2,40(J 

11,000 

94 J 

12,000 J 

860 

0.15 U 

730 

77 J 

3.7 J 

1.7 

820 

2.6 J 

n 
IMQ J 

" 

Interior Waste file 

S M S 4 5 - W A 

no 
10 

2,660 

19.000 

70 J 

5,600 J 

500 

0.16 U 

459 

720 J 

R 

0.75 J 

1,900 

1.4 j 

54 

J,200 J 

9$ 

6.8 J 

MOO 

44.000 

73 J 

11,000 J 

8S0 

0,15 

560 

770 

2.1 J 

0.21 J 

12,000 

" I..0J 

100 

1.000 J 

71 

7.8 

1,000 

27.000 

49 i 

9,000 J 

180 

O.ll U 

320 

39.009 

3.5 J 

LI U 

51,000 

LI i 
40 

1,500 J 

SMS-06-WA SMS-07 .WA 

45 

4.5 J 

2,900 

3 J 00 

6,2 J 

3,400 ,1 

66 

0.12 U 

1,900 

7,400 

3.6 J 

0.26 J 

79,000 

R 

31 

300 

42 

2.6 J 

570 

5,200 

$.6 $ 

2,000 J 

76 

0.20 

370 

2,000 

a 
0.74 J 

82,000 

1.4 J 
4$ 

99,000 

[Cyanide (mg/kfj) j 

jTyafiide [ 20,000" j 0 . 0 8 4 UJ [ 0.25 UJ | 1 UJ 1 0.62 UJ j 1.2 UJ | 3.4 | 0.57 UJ | 0.39 UJ | 

"|*» TETRATECH 
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TABLE S 

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 

'Aiulm* 

EI*A Regional Screening Levels 

Freshwater Acute | Freshwater Chronic 

\ V';ihi tilt- Oruaitif ('(impounds !(ijj/i.: > 

Methyl isobuiyl ketone 

Tctrachloroethene 

m/p-Xyienc 

NE 

52S 

NE 

ME 

84 

NE 

Background -

East Branih uf 

KIcnniki'ii 

Branch 

SMJvOl-Stt 

10 U 

5.0 U 

5 0 i, 

On-Si it I'u'cnii 

10 U 

5.0 U 

0.t»0 j * 

tsl 1 nhu{. in nf the East Branch of 
ririi'iiktMi Hr.inch 
SM>-0?-S\V-mjp | SMS-03-SW 

On-Site Lcacbittc 

Seep 

SMS-04-Stt 

L i jr' j L i j 1 

0,50 f 0,50 J ! 

ft 75 i I 5.0 U 

!0 U J 
5-0 V .1 

. . 5;0U J 
SeniivoiaHIe Organ ic Compounds (Mg/L) 

4-NitrophenoI 

Capro lactam 

Phenol 

828 

NE 

i,020 

82.8 

NE 

M « , . „ 

io n 
5o r 
2.2 J' 

300 3 

5J> V 

5,8 

120 J j 35 J 

5 0 1 j S . § U 

8,3 j 7,5 

10 UJ 

1.7 f 

2.7 J! 

Chlor ina ted Pesticides (fig/'L) 

4,4'-DDT <prp'-DDTi 

Dietdrin 

gamma-Chiordane 

U 

2.5 
2.4k 

0.001 

0.0019 

0,0043* 

O.10 U 

0.10 U 

0.050 U 

0.015 J* 

0.2J 

0.020 J' 

0.041 J' j 0.042 Jf 

0.19 | 0.22 

0 02t J' j 0.020 J* 

0.10 V 

0.10 l* 

0.050 U 

Metals (fig/I,} 

Aluminum 

Antimony 

Arsenic 

Ban urn 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

[Lead 

Magnesium 

Manganese 

Mereurv 

Molybdenum 

750 

U0Q 

360* 

NE 

NE 

984.32'' 

ME 

9.22 

NE 

33,78 

NE 

NE 

2.40 

NE 

$7 

160 

I9Qfe 

NE 

NE 

117.32s 

NE 

6.54 

I.OOO 

1,32 

NE 

NE 

(K012 

HE 

itJQ C 

10 V 

i o i; 
23 

52,000 

5.0 U 

5.0 U 

3u t; 

:6» 

! ti I* 

4.5UO 

59 

0.10 V 

m u 

7,500 

19 

17 

43 

11,000 

30 C 

30 V 

370 

3,900 

12 

9.200 

220 

0.25 

200 

4^00 

IS 

14 

34 

io.ooo 
30 V 

30 1 •' 

350 

2^00 

10 

S.dOo 

180 

0.22 

200 

1,100 

20 U 

20 I' 

30 U 

9.400 

50 I 

30 C 

330 

600 V 

IS 

7.! 00 

120 

0,20 

200 

23,000 

9.6 

9.* 

36 

11.000 

33 

12 

290 

14,000 

14 

19.000 

Mm 
o.io u 

34 

®T' 
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TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 

Ana KU< 

EPA Regional Screening Levels 
Freshwater Acute [ Freshwater Chronic 

Background -
East Branch of 

Flenniken 
Branch 

SMS-OI-SW 

On-Site Perennial Tributary of the East Branch of 
Flenniken Branch 

SMS-02-SW j SMS4U-S1V-DUP | SMS-03-SW 

On-Sttc Leachatc 
Seep 

SMS-04-SW 

Mefuls U'JJ'U; 

Nickel 

Potassium 

Sodium 

Strontium 

Titanium 

Vanadium 

Zinc 

789.00 f 87.71 

NE 

NE 

NE 

NE 

NE 

65,04 

NE 

NE 

NE 

NE 

NE 
58.9] 

10 U 

i,m v 
2,100 

130 

5.0 U 

5.0 1 

10 U 

60 U 

190,000 

5,000,000 
58 

34 

Jt<) U 
8? 

60 U 

190,000 

§400,000 

60 

30 U 

30 U 

65 

60 U 
290,000 

5,200,000 

57 

30 U 

30 V 
60 i; 

34 
23,000 

1300,000 

64 

72 

25 
100 

Cywiide (Hg/L) 
Cyanide (loial) j 22 | 5,2 | 15 I' | 15 | 18 1 17 | 15 V 
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TABLE 6 
ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

i Ai iaMe 

EP4 Regional 
Scrceniiifi levels 

.Sediment 

Background - L:isi 
Branch of Hr miikcn 

Branch 

SMS41-M) 

On-She l*ei L>imi:il 'I rih;i(ur> ut' ihc I JSI Brunch of Flcuoikcn 

Hr;ii!i-h 

VHN-nj-M)' ~T~SMS^B2-si)"lliiFT SMS-03-SD 

Vol utile Omuim; <"i))up<mnd> ilt^ k^i 

|\h-'h>l.u\»..k-
Semivolatile Organic Compounds (u.g/k 

(3-and/or 4-)Methyl phenol 

Acetophenone 

Benzo(a)anthracene 

Benzo(a)pyrene 

B enzo(b)fl uoranf hene 

Benzo(k)fliioraiithene 

Clirysene 

Fiuoranthene 

Indent) (l,2,3-cd)pyrene 
Phenol 

Ni" i 

g) 
NE 

NE 

300 

300 

NE 

NE 

330 

330 

NE 
NE 

— 7 

240 J1 

85 J! 

79 J1 

100 J1 

110 J1 

no j1 

100 i ! 

140 J1 

87 J1 

77 J' ' 

300 U 

120 J' 

50 r 

300 V 

300 U 

300 U 

53 J' 

90 f 
54 J1 

300 U 

| 

290 U 

290 V 

290 V 

290 V 

290 U 

290 U 

71 f 

72 f 

290 V 
290 U 

• • • • < ! 1 

230 V 

100 f-

230 U 

230 U 

230 U 

230 If 

230 U 

230 U 

230 U 
230 I! 

Chlorinated Pesticides (fig/kg) 

4,4'-DDD (p,p*-DDD) 

4,4'-DDT (p,p'-DDT) 
Aldrin 

alpha-Chlordane 

Dieldrin 
Endrin aldehvde 

3.3 

33 

NE 

1.7' 

3.3 
NE 

4.9 U 
4.9 U 

2-5 V 

3.8 

•3.<) i: 
4.9 U 

5.9 U 

6.2 

:>.oi: 

3.5 V 

8.7 
2 0 J' 

1.5 J' 
'•7 1* 

2,0 V 

4,5 

10 
5.7 X: 

1.2 J 
4,4 t! 

0.V2 V 

3.6 

29 
4.4 v 

'Polychlorinstt'd Bipiienyls (u.g/kg) 

PCB-lZm (Moclor 1260) 

Metals (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 
I Calcium 

w 
NE 
7.24 

NE 

NE 
NE 

49 U 

5,400 

10 J 
•4 

US* Li 
2,1011 

35 y-

59,000 

17 J 
~t-\ 

\" J 
4,400 

44 y 

60,000 

13 J 

66 

1-7 J 
4.100 

44 r 

47,000 

22 } 

?5 

1.2 J 
5,600 

@ 
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TABLE 6 
ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

Analyle 

Melah img/kg? 

Chromium 
Cobalt 

(Topper 

Iron 

L<;ad 

Magnesium 

jMariRaiiese 

[Nickd 

Potassium 
Silver 

[Sodium 
[That I hi m 
Vanadium 
jZinc 

EPA Regional 
Screening Levels 

Sediment 

52. ; 

\F. 

!«.? 

M-

M2 

NI­

NE 
15.9 
NE 

2 

NE 
NE 
NE 
124 

Background - East 
Branch of Fh-tmikeri 

Branch 
SMS-ftl*-$l> 

14 

I" 

8.5 
2X0ii0 

33 J 

4S0 J 

590 

3-6 J 
450 J 

1.5 U 
16 J 

3.S U 
17 
4! J 

On-Site Perennial Tributary of the East Branch of Ficaaikeo 
Branch 

SMS4&SB | SMS-#2-$P-DUP | SMS-03-S0 

160 

n 
m 

36,0(10 

71 J 

3,000 J 

170 

200 

1,900 
R 

10,000 
L* J 
54 

S6fl J 
*•'——-"•—•"" • ' • — • — — ' 

68 

!! 
1,000 

28.000 

62 J 

3,000 J 

7% 
200 

K600 
D.24 J 

8300 
1.5 J 
4V 

470 J 

94 
14 

m 
4V.00O 

54 i 

2,800 J 

1.200 

113 

%CJ 

1,4 U 
5,ioo 

R 
m 

350 J 
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